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ABSTRACT 
With the failure of the traditional mechanisms of distributing bibliographic materials into developing countries, digital 
libraries show up as a strong alternative in accomplishing such job, despite the challenges of the digital divide. This paper 
discusses the challenges of building a digital library (DL) in a developing country. The case of Cape Verde as a digital 
divide country is analyzed, in terms of current digital library usage and its potentiality for fighting the difficulties in 
accessing bibliographic resources in the country. The paper also introduces an undergoing project of building a digital 
library at the University Jean Piaget of Cape Verde. 
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1. INTRODUCTION 
The current substantial disparity between industrialized and developing countries or even within the same 
country with regard to the access and usage of information and communication technology (ICT) is 
understood as “Digital Divide”. According to Karmakar & Isaías (2004), this expression refers to the “gap 
among countries with regard both to their opportunities to access ICTs in general and to their use of Web 
technology in particular”. With basic needs to satisfy, such as health, food drinking water etc, the developing 
countries do have, in some circumstances, to relegate the access and usage of ICT to a secondary place. 
The development of a digital library is usually an expensive process which increases the difficulties of 
developing countries in putting their scarce resources in such undertakings when they have basic needs to 
address. However, its usage in some circumstances can contribute substantially for the dissemination 
humanitarian information and disaster relief in scenarios of disasters such as earthquakes, hurricanes, terrorist 
attacks, etc. Therefore, it can be a priority for developing countries when it provides simple and reliable 
access to specific information to satisfy basic needs (Witten et all, 2001). In these circumstances, digital 
libraries give the ICT professionals a great opportunity in reversing the gap created by the ICT in these 
countries (Witten et all, 2001). On the other hand, digital libraries have particular relevance in developing 
countries, since here, the traditional publishing and distribution mechanisms have failed tragically (Witten, 
2004). Many institutions and universities in developing countries experience great difficulties in accessing 
bibliographic resources. Digital libraries show up as an opportunity to resolve such problems, providing 
access to the most recent publications in a quick and reliable manner.  
 
However, these countries face many problems in building and using DL: Poor ICT infrastructures; poor 
facilities for ICT access; lack of trained manpower; poor information literacy rate; lack of financial support 
for DL; little access to online information resources such as e-journals, online database etc. (Chowdhury, 
2002). Nevertheless, there are some recent developments which can be used by users in the developing 
countries, contributing therefore to bridge the gap between rich and poor in accessing and using ICTs, such 
as subject gateways, digital reference services, free access to e-journals, e-books, e-prints and free digital 
libraries. 
2. DIGITAL LIBRARY IN CAPE VERDE 
Cape Verde is a ten island archipelago populated by 476.000 inhabitants, with 25,2% of analphabetism 
rate, and almost 100% of its children attending the 6 years compulsory primary school. The annual GDP per 
capita if this 31 year old country has evolved from US$ 300 in 1975 to US$ 2100 in the year 20061.  
This developing country was the 29th African nation getting connected to the Internet in 1996 but the 
usage growth was very slow, due mainly to the lack of a proper divulgation policy. Currently, 5,2% of the 
Cape Verdean population has Internet access. This number is higher then the average Internet penetration rate 
in African (3,5%), but far bellow the word average (16,6%)2. One of the major constraints regarding Internet 
usage in Cape Verde is its very expensive cost. For example, a 1 Mbs connection with static IP address in 
Cape Verde costs €10.000 per month! There is a single ISP in the entire country with no competition, which 
contributes to the price policy in place. The majority of Internet users (87%) are located in the main urban 
areas. As stated in the National Strategic Program for Information Society3, having a computer at home is 
still a privilege of only 2,3% of the Capeverdean families.   
Accessing bibliographic resources in this country is a great challenge due mainly to the lack of libraries 
capable of giving a proper response to the local demand. There are only 11 public libraries in the country (ran 
by government or municipalities and supported by the National Library Institute). Through interviews with 
the managers of the libraries of the six existing high education institutions in the country a common major 
problem was identified: lack of bibliographic resources. The usage of digital libraries would be very helpful 
in facilitating the access to these resources since on one hand it could bring a good amount of resources to the 
users and on the other, such resources would be reachable from anywhere, and anytime, as far as a computer 
with Internet access is available. However, there is no such library in the country and even in the high 
education institutions there are rare cases of shared access to foreign digital libraries for the entire academic 
community. When the users want to register by themselves, they have problems at performing the payments, 
since credit cards started being used in the country a few months ago and therefore it is not widely used. 
2.1 Digital Library project 
University Jean Piaget of Cape Verde is the first University created in Cape Verde, established on May 
10th 2001. It is an integrant part of Jean Piaget Institute, a Portuguese non profit oriented cooperative, which 
apart from a publisher (Editora Piaget) and several kindergartens, has 10 University campuses in Angola, 
Cape Verde, Mozambique and Portugal. Five years after the beginning of its activities, the University, 
currently has 1300 students, 109 lecturers and offers 19 undergraduate and 4 postgraduate degrees. With 200 
computers and a 7Mps ADSL Internet connection, all the members of the academic community have access 
to the ICT resources. The university library uses a specific computerized information system, and is the only 
institution in the entire country having all the information about its bibliographic resources available online. 
A distance learning platform (formare) is also used in the University.  
The need of bringing bibliographic resources closer to the students, especially in a context where there are 
serious problems in accessing such resources such as Cape Verde, has impelled the construction of a digital 
library especially out of the books published by Editora Piaget, for the students of University Jean Piaget of 
Cape Verde, and other campus of Jean Piaget Institute.  
                                                 
1 http://www.ine.cv, February 1st 2007 
2 http://www.internetworldstats.com/stats.htm, February 1st 2007 
3 http://www.nosi.cv/forum2/documento/PESI.pdf, July 27th 2006 
Before starting the construction of the DL an initial study was conducted to understand the level of 
acceptability of such project among the academic students and lecturers of the University in Cape Verde. 
From this study, Rosa (2006) concluded that the level of acceptability is good, since the basic requirements 
for using the digital library are in place: The members of the academic community have regular computer 
and Internet access and also have the basic computer usage skills. The majority of the potential users have 
regular access to computers (87,4%) and Internet (59,6%). Since only 2,3% of the Cape-verdean homes have 
a computer and 5,2% of Cape-verdean citizens have regular Internet access, these numbers are considerably 
high! That is due mainly to the availability of computers with and Internet access at the University, at a ratio 
of 1 computer for direct usage per each 12 students. The building of such DL would require a considerable 
promotion of its usage next to the students, since 70,1% of them have never used a digital library! It also 
would require the promotion of digital materials usage itself since 72% of the students prefer using printed or 
printable materials rather then only digital ones, and that the main reason for such preference is habit.  
Developing such digital library in an environment generally characterized by scarce access to 
bibliographic materials, information technology and financial resources, requires necessarily a very good 
usage of the available funds in order to minimize the total expenses of the project., many students  
volunteered themselves to work in the project as an opportunity the increase their ICT experience. Such 
voluntarism represents a good contribute to the project. On the other hand, to reduce the costs of the project, 
an open source DL system shall be used. A comparative study between the most popular systems is currently 
taking place so that the most suitable for this project can be chosen. 
As referred by Ding et all (2004), “an indispensable job when constructing digital libraries is not 
importing existing digital documents, but converting massive paper-based documents into their digitized 
version”. The costs per page of scanning documents vary from US $1 to US $2 for the case of 
comprehensible texts with few images (Witten and Bainbridge, 2003). In the case of more complicated pages 
this numbers are increased. Therefore, an important aspect in the process of building any digital library is to 
know whether it is necessary to convert paper-based documents into their digitized formats or not. In the 
current project, all the books published by Editora Piaget, are available in digital format for the project and 
there is no need of scanning them. This is indubitably a great advantage, since document scanning is 
normally the most expensive part of any digital library construction project (Witten and Bainbridge, 2003). 
2.1.1 Copyright, accessibility and usability 
The greatest challenge faced by this project is the copyright issue. At Editora Piaget several questions 
were raised, based mainly on the assurance of the respect to the copyright law: (1) It is necessary to negotiate 
with each author the authorization for making the books available in a digital library. Such authorization 
might involve costs. Who will cover them? (2) T The publisher has no authorization to make the books 
available worldwide. It is necessary assure technically such constraint.  (3) How can we assure that making 
the books available online for the students will not reduce the sales of the publisher? 
Such questions raised new analysis related to the functionality of the library especially regarding the 
accessibility and usage of copyrighted materials. Thus, the current scenarios in analysis are: 
• Building a digital library based only on the bibliographic materials for which the copyright is 
assured by the publisher. 
• Using visible watermark in all the books available in the digital library in order to avoid or 
decrease the copyright violation. 
• Establishing a fee that should be paid by each user for accessing the library, to cover the 
expenses related to the eventual authorization. Such fee should be monthly, annually, pay per 
view or a side effect of tuition.  
• The access would be performed through a regular Web browser. However, the usage of a 
specific client application for accessing the DL is also an alternative under analysis. It would be 
downloaded and installed by the user before accessing the Digital Library. Such application 
would require an activation key, and would have the possibility of permitting or not the printing 
of the bibliographic material. 
• Making the book partially available to the users in the ambit of the fair use, establishing 
constraints on users downloads. 
In any circumstances, a negotiation with the authors and the publisher is assuredly a prerequisite for 
making the books available in the DL. Depending on the results of the current conversations, a technical 
solution will be devised. The development of a solution from scratch is not completely put aside. In this case 
platform LAMP (an open source web platform which stands for Linux, Apache, MySQL, and 
Perl/PHP/Python) seems to be adequate for the project. Not only due to the fact that it is a solid open source 
platform, but also because the students who volunteered themselves to collaborate with the project have a 
good background in using such development platform, in the ambit of their studies at the University.  
A good Internet connection is a must for assuring a proper accessibility of the DL. To overcome the high 
cost of the bandwidth in Cape Verde, the service will be hosted in servers outside the country where such 
constraint does not exist. Since the majority of the potential users do not have a high connection bandwidth, 
graphics decrease substantially their access speed. Thus the final DL will have a low resolution and high 
resolution section. The users will be able to choose the most suitable one, according to the speed of their 
Internet connection. The low resolution section will contain only HTML webpages and the high resolution 
section will contain graphics, frames, images, etc. The content of the two sections will be however the same. 
The usability is assuredly an important factor for the acceptance (Thong et. all, 2004) and therefore for 
the success of any Digital Library. For assuring the proper usability level many users are included as part of 
the design team so that their perspectives as users are represented through the design process. Nevertheless 
the risk of loosing their user perspective from gradually knowing what is technically feasible and what is not 
feasible, this approach decreases the possibility of developing a technical solution which does not match the 
user needs (Blandford and Buchanan, 2003). Before concluding the project a different group of users will be 
used for performing a final usability test of the system. On the other hand, a survey is being conducted to 
realistically assess the requirements of the user needs. 
3. CONCLUSION 
The usage of digital libraries in developing countries is assuredly a great alternative in accessing 
bibliographic resources especially when there are great difficulties in the traditional distribution channels. In 
the process of building such libraries, it is necessary however to find ways of overcoming its considerable 
construction costs. The usage of open source solutions associated with the volunteer work, are very helpful. 
The project of building a digital library at the University Jean Piaget of Cape Verde represents a great 
struggle for bringing copyrighted materials online, for a community inserted in a digital divide country with 
the shortage of financial resources and serious difficulties in accessing bibliographic resources.  
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